Formation of murine macrophage-derived 5-oxo-7-glutathionyl-8,11,14-eicosatrienoic acid (FOG7) is catalyzed by leukotriene C4 synthase.
5-Oxo-7-glutathionyl-8,11,14-eicosatrienoic acid (FOG(7)), a biologically active glutathione (GSH) adduct of the eicosanoid 5-oxo-eicosatrienoic acid (5-oxoETE), is the major metabolite formed within the murine peritoneal macrophage. The conjugation of GSH to electrophilic 5-oxoETE in vitro was found to be catalyzed by both soluble glutathione S-transferase and membrane-bound leukotriene C(4) (LTC(4)) synthase. The cytosolic glutathione S-transferase-catalyzed products were not biologically active; however, the adduct formed from recombinant LTC(4) synthase had identical mass spectrometric properties and biological activity to the macrophage-derived FOG(7). The biosynthesis of FOG(7) in the macrophage was inhibited by MK-886, a known inhibitor of LTC(4) synthase, suggesting that this nuclear membrane-bound enzyme might be responsible for GSH conjugation to 5-oxoETE in the intact cell. Subcellular fractionation revealed that the microsomal fraction from the murine macrophage contained the enzyme responsible for FOG(7) biosynthesis. Western blot analysis confirmed the presence of LTC(4) synthase in the microsomal fraction that did not catalyze conjugation of GSH to 1-chloro-2,4-dinitrobenzene, indicating an absence of microsomal glutathione S- transferase activity. These results suggest that LTC(4) synthase, thought to be specific for the conjugation of GSH to LTA(4), can also recognize 5-oxoETE as an electrophilic substrate.